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Abstract 
We assessed the inter-observer agreement in identification of a range of 24 clinical signs associated with 
disease presentation in 327 children aged <5 years admitted to hospital in January-June 1999 in Ifakara, 
southern Tanzania. Children with diagnoses of malaria, pneumonia, diarrhoea, anaemia and malnutri- 
tion were examined independently by 2 clinical officers. Findings were recorded on a standard proforma. 
The Kappa-statistic was used to assess inter-observer agreement for each sign. Physical signs were more 
likely to be agreed upon by clinicians if they involved inspection than if they involved auscultation. The 
signs included in the Integrated Management of Childhood Illness (IMCI) algorithm were found to be 
largely appropriate (Kappa-scores >0.41) although there was only fair agreement (Kappa-score 0.21- 
0.40) in the detection of neck stiffness and chest indrawing and slight agreement in the detection of 
dehydration (Kappa-score 0.199). All objective neurological signs were less reliably assessed in infants 
than in older children. The difficulties surrounding the diagnosis of impaired consciousness in young 
children should increase vigilance in the diagnosis and management of neurological complications of 
illnesses in infancy. 
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Introduction 
The usefulness of a clinical sign is dependent on the 
ease with which it can be assessed, and in some cases 
also on its prognostic value. WHO promotes the use of 
case management guidelines to facilitate the care of sick 
children. Many such guidelines, for example the In- 
tegrated Management of Childhood Illness (IMCI), are 
intended for use by health workers in peripheral health 
facilities in develonina countries (GOVE, 1997). In 
Tanzania this role i’s m>st frequently played by clinical 
officers (COs) or lower grades who receive only 2- or 3- 
vears training. The IMCI guidelines relv on the recoe- 
hition of clinycal signs to diitinguish mild and moderaTe 
illnesses, which may be appropriately managed at per- 
ipheral health facilities, from severe illnesses, which 
need referral for more intensive treatment. 
Assessments of the ability of staff with different levels 
of training to recognize and interpret certain clinical 
signs have demonstrated that training increases the 
ability to recognize these signs (GADOMSKI et al., 1993; 
HANSEN et al., 1994; PERKINS et al., 1997; ANONY- 
MOUS, 1998). Such assessments should be considered 
when drawing up guidelines and when planning the 
training of health personnel. 
Several studies have documented inter-observer var- 
iation in the assessment of clinical signs (HANSEN et al., 
1994; SINGHI et al., 1994; ENGLISH et al., 1995; NEW- 
TON -et al., 1997): Most of these studies apply the 
Kappa-statistic (K) which suggests agreement beyond 
that expected by chance alone if it is greater than zero 
(LANDIS & KOCH, 1977). A simple scale has been 
proposed to facilitate the interpretation of Kappa- 
values (Table 1). An assessment of respiratory signs 
(nasal flaring, chest indrawing, deep breathing) using 
video materials produced overall scores between 0.50 
and 0.70. However, there was marked inter-individual 
variation with scores as low as 0.1 recorded (ENGLISH 
et al.. 1995). There was more variation in the assess- 
ment- of the Blantyre Coma Score (BCS) for children 
with severe falciparum malaria (K = 0.27), although 
overall agreement was better than for its individual 
components, e.g., verbal response (K = 0.02) (NEW- 
TON et al., 1997). 
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Table 1. Classification of Kappa-scores (LANDIS 
& KOCH, 1977) 
K-Score Classification 
<o Less agreement than expected by 
chance alone 
0~00-0~20 Slight 
0.21-0.40 Fair 
0.41-0.60 Moderate 
0.61-0.80 Substantial 
0~81-1~00 Almost perfect 
We report the inter-observer variation in the assess- 
ment of clinical signs amongst COs examining young 
children admitted to hospital in Tanzania. 
Materials and Methods 
Study. population 
The study was carried out in the paediatric depart- 
ment of the St Francis Designated District Hosoital 
(SFDDH) Ifakara, in south-e&tern Tanzania. The de- 
partment has 70 beds and about 6000 admissions per 
year. The top 5 primary clinical diagnoses are malaria, 
anaemia, pneumonia, diarrhoea and malnutrition. 
SFDDH collaborates with the Ifakara Health Research 
and Development Centre (IHBDC) in clinical trials, 
and since 1994 a round-the-clock surveillance system 
of all admissions to the paediatric ward (O-12 years of 
age) has been operating (SCHELLENBERG et al., 1999). 
COs complete a standardized proforma for each child 
admitted, documenting the history and clinical signs, 
(Table 2), from which the BCS was derived (MOLY- 
NELJX et al., 1989). The COs who maintain the clinical 
surveillance are trained to assess clinical signs and 
complete the surveillance forms in a standardized way, 
as described in a training manual. Daily supervision by 
one of us (E.K.) was supplemented by a month of 
increased-frequency bedside teaching before this study 
commenced. 
Study design 
Children were selected for this studv if thev were 
aged between 4 months and 6 years, and admiited to 
the paediatric ward with malaria, pneumonia, diar- 
CLINICAL SIGN ASSESSMENT IN TANZANIAN CHILDREN 163 
Table 2. Clinical signs assessed in children aged <5 years admitted to hospital in Ifakara, southern 
Tanzania 
System and sign Procedure 
General examination 
Pulse rate 
Tachypnoea” 
Moderate/severe dehydratior@ 
Pallor” 
Oral candidiasis 
Oedema” 
‘Flaky-paint’ skin 
Hair changes 
Abdominal examination 
Splenomegaly 
Hepatomegaly 
Cardio-respiratory systems 
Chest indrawing”, deep breathing and 
nasal flaring 
Crackles, wheezes and gallop rhythm 
Central nervous systems 
Conscious level” 
Position 
Bulging fontanelle 
Neck stiffness” 
Inability to sit unsupported 
Normal eye movement 
Normal verbal response 
Localizing painful stimulus 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
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. 
. 
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. 
. 
. 
. 
. 
Auscultating heart beats 
>50 breaths counted per min in infant (>40 in child l-4 years) by 
observation of chest wall 
Assess general condition (restless/lethargic) and thirst (thirsty/unable 
to drink) and look for reduced skin turgor. Look for sunken eyes, 
lack of tear production when crying and dry mucous membranes 
Observe the colour of conjunctiva, palms and nail beds 
Observation of oral cavity and tongue 
Observe for pitting on pressing the dorsal tibia 
Inspection of skin on lower extremities for hypopigmentation and 
peeling 
Look for sparse distribution of orange-coloured hair 
Spleen palpable below costal margin 
Liver palpable 3 cm below costal margin 
Look for intercostalisubcostal indrawing, chest and nasal 
movements on inspiration 
Auscultation of the lungs and heart 
Normal or impaired on observation 
Inspect for decorticate/decerebrate/normal posture 
Palpate to assess if bulging (i.e. palpable bump). Not applicable if 
the fontanelle is already closed on palpation 
Resistance to passive or active flexion of the neck 
Observe ability to sit unsupported 
Observe if the child is able to follow moving objects 
Listen for the sound made in response to calling or sternal rub 
Look for movement of hand towards source of pain in response to 
sternal rub 
“Included in the Integrated Management of Childhood Illness algorithm. 
bLevel of dehydration classified according to WHO. 
rhoea, anaemia or malnutrition between January and 
June 1999. Verbal consent was given by the mother 
before study activities commenced. Clinical examina- 
tions were performed independently by 2 COs within 
1 h of each other. A form with 24 clinical signs (Table 
2) was completed and a record made of whether or not 
the child was crying at the time of the examination. 
Only one CO was present during each examination and 
the findings were not discussed between the COs. Four 
patients were assessed per session and the COs had no 
access to the patient histories and none had admitted 
the child. Seven COs were involved in the clinical 
assessments (Table 3). 
Microsoft Excel (Microsoft). Agreement amongst the 
COs was assessed using Cohen’s Kappa-score as esti- 
mated by STATA. 
Results 
Observations were made on 327 children with a 
mean age of 205 months (interquartile range 8.3- 
31.2); 134 (41.0%) children were aged <l year. 
Statistical analysis 
Data were double entered at IHRDC using FoxPro 
for Windows (v 2.6 Microsoft, Seattle, USA), then 
summarized using Stata (Stata Corp, Texas, USA) and 
Table 3. Number of paediatric patients seen by 
each clinical officer in the hospital study in Ifa- 
kara, southern Tanzania 
The prevalence of each clinical sign and associated 
Kappa-score is presented in Table 4. There was at least 
fair agreement in the assessment of most signs. The 
Figure shows that crying during one of the examina- 
tions tended to reduce the reliability with which signs 
were elicited. The Kappa-scores for some signs ap- 
peared to vary with age. Table 5 shows signs for which 
the Kappa-score in children aged >l year fell into a 
different agreement category than the assessment for 
children aged <l year. Signs detected on inspection 
tended to have higher Kappa-scores than those elicited 
by palpation or auscultation. 
Clinical officer Number of children examined 
A 102 
B 80 
E 
103 
92 
E 60 
F 108 
G 109 
Neurological signs were amongst the most reliably 
detected although the Kappa-scores were uniformly 
worse for objectively assessed signs in younger children. 
This age effect was also reflected in the summary BCS. 
No such effect was noted for the relatively subjective 
assessment of impaired consciousness [<I year, 
K = 0.57 (@40, 0.73); 21 year, K = 0.57 (0.43, @71)], 
although the level of agreement for this sign was not as 
great as the more objective signs in older children. 
Agreement was at least moderate for 4 of the 7 IMCI 
signs evaluated: oedema, general level of consciousness, 
tachypnoea and pallor. 
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Table 4. Prevalence and level of inter-observer agreement (Kappa-scores) of clinical signs in children 
admitted to hospital in Ifakara, southern Tanzania 
Sign 
Fontanelle (bulging) 
Flaky paint skin 
Prevalence n/N (%) 
8/158 (5.1) 
34/327 (10.4) 
Kappa-score (95% CI) 
0.930 (0.774, 1.000) 
0.813 (0.705,0.921) 
Agreement 
Almost perfect 
Unrousable coma (BCS<4) 
Oedema 
Ability to sit 
Verbal response 
BCS, any impairment 
Orange hair 
66/327 (20.2) 
53/325 (16.3) 
140/326 (42.9) 
60/325 (18.5) 
115/327 (35.2) 
64/326 (19.6) 
0.674 (0.565,0.782) 
0.673 (0.565, 0.781) 
0.644 (0.535, 0.752) 
0.630 (0.522, 0.739) 
0.630 (0.522, 0.739) 
0.625 (0.516, 0.733) 
Substantial 
General LoC 
Tachypnoea 
Splenomegaly 
Motor response 
Pallor 
Oral Candida 
Crackles 
Eye movements 
Position 
Nasal flaring 
Wheeze 
Chest indrawing 
Pulse > 120 beats/min 
Fontanelle (sunken) 
Hepatomegaly 
Deep breathing 
Neck stiffness 
Dehydration (moderate/severe) 
751327 (22.9) 0572 (0.464,0.679) 
167/296 (56.4) 0.565 (0.45 1,0.679) 
941327 (28.7) 0.563 (0.455,0.671) 
881327 (26.9) 0.562 (0.453, 0.670) 
771327 (23.5) 0.507 (0.398, 0.615) Moderate 
42/325 (12.9) 0.499 (0.390,0.608) 
112/327 (34.3) 0.482 (0.373, 0.590) 
52/321 (16.2) 0.432 (0.322,0.541) 
12/327 (3.7) 0.421 (0.313, 0528) 
53/327 (16.2) 0.369 (0.262,0.476) 
34/327 (10.4) 0.345 (0.237,0.453) 
891327 (27.2) 0.338 (0.229,0.446) 
2691325 (82.8) 0.335 (0.226, 0.443) Fair 
31/158 (19.6) 0.327 (0.172, 0.482) 
60/327 (18.3) 0.305 (0.198, 0.412) 
26/327 (8.0) 0.272 (0.164, 0.380) 
15/326 (4.6) 0.266 (0.169, 0.364) 
12/327 (3.7) 0.199 (0~091,0~307) Slight 
Gallop rhythm lo/157 (6.4) -0.034 (-0.055, -0.013) 
BCS, Blantyre Coma Score; LoC, level of consciousness; 95% CI, 95% confidence interval. 
Poor 
Poor Slight 
/ 
Fair Moderate Substantial Almost 
perfect 
Level of agreement 
Figure. The effect of crying on inter-observer variation in assessments of clinical signs in sick Tanzanian children. 
Discussion 
Caution is needed in the interpretation of differences 
in Kappa-scores in this study as confidence intervals 
tended to overlap, rendering many apparent differences 
not statistically significant. Nevertheless several inter- 
esting patterns were discernible. For instance, the pre- 
dictable observation that crying tends to reduce the 
reliability with which signs were elicited should be 
borne in mind both in routine clinical practice and in 
the design of studies such as this. 
There was considerable variation in the level of 
agreement of different signs, ranging from worse than 
expected by chance alone (gallop rhythm) to almost 
perfect agreement (flaky paint skin and bulging fonta- 
nelle). Signs detected by inspection tended to have 
higher levels of agreement than signs elicited by palpa- 
tion or auscultation, increasing the potential value of 
visual aids such as pictures or video when training 
clinicians to recognize the former. In contrast, signs 
involving auscultation, such as gallop rhythm, wheezes 
and crackles, were less reliably identified, in keeping 
with earlier findings (MARGOLIS & GADOMSKI, 1998). 
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Table 5. Effect of child’s age on inter-observer variation in the assessment of selected clinical signs 
(Ifakara, Tanzania) 
Children aged i 1 year Children aged 2 1 year 
Sign 
Assessed less reliably in younger 
Oedema 
Orange hair 
Unrousable coma (BCSI4) 
Eye movements 
Motor response 
Verbal response 
Flaky paint skin 
wheeze 
BCS, any impairment 
Pulse > 120 beats/min 
Ability to sit 
children 
More reliable in younger children 
Position 
Dehydration (moderate/severe) 
Oral Candida 
Deep breathing 
Chest indrawing 
Neck stiffness 
Prevalence 
n/N (%) K (95% CI) 
Prevalence 
n/N (%) K (95% CI) 
7/133 (5.3) 
13/134 (9.7) 
31/134 (23.1) 
20/132 (15.2) 
621134 (46.3) 
21/133 (15.8) 
3/134 (2.2) 
15/134 (11.2) 
68/134 (50.7) 
120/133 (90.2) 
82/133 (61.7) 
4/134 (3.0) 
S/134 (6.0) 
19/134 (14.2) 
18/134 (13.4) 
45/134 (33.6) 
10/134 (7.5) 
BCS, Blantyre Coma Score; 95% CI, 95% confidence interval. 
That some signs were so unreliably assessed is of con- 
cern as the COs involved in these assessments were 
better trained and supervised than many working in 
hospitals and health facilities in the periphery. Periph- 
eral facilities are usually staffed by COs and guidelines 
intended for use in such settings should concentrate on 
signs that can be reliably recognized. It was encoura- 
ging therefore that agreement tended to be better for 
cig& included in the IMCI algorithm. 
- 
Manv of the children included in this studv were 
aged <l year and the study suggested that some signs 
are more or less reliably assessed in infants than in older 
children. Signs such as chest indrawing and deep 
breathing, for which the Kappa-scores were higher in 
infants, may become more subtle as the chest cage 
grows, so that they are more easily missed in older 
children. Of particular note, however, was the in- 
creased difficulty in detecting objective neurological 
signs in infants (eye movements, motor response to a 
painful stimulus, verbal response, BCS and ability to 
sit). This corroborates earlier observations from which 
it was concluded that the ability to locate a painful 
stimulus is unreliable before the age of 9 months (NEW- 
TON et al., 1997). This finding has particular implica- 
tions in areas of intense malaria transmission where the 
burden of disease falls on infants (SCHELLENBERG et 
al., 1999). The difficulties of documenting impaired 
consciousness in such children may have contributed to 
the myth that neurological impairment is uncommon in 
malaria in infancy (SNOW et al., 1994). However, in the 
current study conscious level was judged to be either 
normal or abnormal and this subjective assessment was 
equally reliable in children of different ages. Further- 
more impairment of consciousness assessed on this 
basis in malaria cases aged <9 months has been shown 
to be common and an independent risk factor for death 
(SCHELLENBERG et al., 1999). Increased recognition of 
impaired consciousness in young malaria cases may 
result in improved case management of this vulnerable 
group. 
In conclusion, this study has documented the level of 
inter-observer agreement in the assessment of a number 
of common clinical indicators. Physical signs may not 
be reliably elicited from a child examined while crying 
and are more likely to be agreed upon by clinicians if 
they involve inspection than if they involve ausculta- 
tion. The signs included in the IMCI algorithm were 
found to be largely appropriate but there is a need to 
0.174 (0.019, 0.329) 
0.283 (0.114, 0.451) 
0.501 (0,332,0.669) 
0.248 (0,077, 0.418) 
0.384 (0~215,0553) 
0.448 (0.280, 0.617) 
0,560 (0.393, 0.728) 
0,206 (0.038, 0,374) 
0,478 (0.308, 0,647) 
0.176 (0.007, 0.345) 
0.537 (0.367, 0.707) 
0.479 (0.320, 
0,247 (0.080, 
0.610 (0.441, 
0,363 (0.195, 
0.479 (0.309, 
0.338 (0,175, 
0.638) 
0.415) 
0,780) 
0,530) 
0.648) 
0.501) 
46/192 (24.0) 
51/192 (26.6) 
35/193 (18.1) 
32/189 (16.9) 
26/193 (13.5) 
39/192 (20.3) 
31/193 (16.1) 
19/193 (9.8) 
471193 (24.4) 
149/192 (77.6) 
58/193 (30.1) 
8/193 (4-1) 
4/193 (2.1) 
23/191 (12.0) 
8/193 (4.1) 
44/193 (22.8) 
5/192 (2.6) 
0.718 (0.577,0.859) 
0.714 (0.572, 0.855) 
0.810 (0.669,0.951) 
0.551 (0.408, 0.693) 
0.666 (0,525, 0.807) 
0.724 (0,582, 0.865) 
0.834 (0,693, 0.974) 
0.458 (0.317, 0.599) 
0.719 (0.578,0,860) 
0.353 (0.211,0,494) 
0.655 (0.514, 0.796) 
pay special attention during training to signs such as 
dehvdration, neck stiffness and chest indrawing, for 
which agreement was not optimal. The difficulties 
surrounding the diagnosis of impaired consciousness in 
young children should be recognized and lead to in- 
creased vigilance in the diagnosis and management of 
neurological complications of illnesses in infancy. 
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